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(57) ABSTRACT

In a device for attaching a semiconductor chip (10) to a chip
carrier (12), thereby producing an electrically conducting
connection between contact areas (22, 24) arranged on a
surface of the semiconductor chip (10) and contact areas (26,
28) on the chip carrier (12) by means of an anisotropically
conducting film (16) or an anisotropically conducting paste
(16), a pressure die (18) i1s used for the application of the
pressure to the chip (10) with an adjustable pressing force
against the chip carrier (12). A counter-pressure support (14)
accepts the chip carrier (12) with the semiconductor chip
(10) arranged on it with the interposition of the anisotropi-
cally conducting film (16) or the anisotropically conducting
paste (16). An elastic body (20) is arranged either between
the pressure die (14) and the semiconductor chip (10) or
between the chip carrier (12) and the counter-pressure
support (14).

16 Claims, 1 Drawing Sheet
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DEVICE FOR ATTACHING A
SEMICONDUCTOR CHIP TO A CHIP
CARRIER

The invention relates to a device for attaching a semi-
conductor chip to a chip carrier, thereby producing an
clectrically conducting connection between contact areas
arranged on a surface of the semiconductor chip and contact
arcas on the chip carrier by means of an anisotropically
conducting film or an anisotropically conducting paste.

In the production of electronic parts, use 1s more and
more frequently made of a new process for producing the
clectrical connection between a semiconductor chip and the
contact areas on a carrier, connected by conductor tracks,
whereby the contact areas of the semiconductor chip are
brought 1nto direct contact with the contact areas of the
carrier. The previously used package, housing the semicon-
ductor chip, and which was provided with 1ts own contact
arcas used for contact bonding, 1s hereby dispensed with. To
produce the electrical connection between the contact arecas
of the semiconductor chip and the contact arecas on the
carrier, use 1s thereby made of an anisotropically conducting
f1lm or an anisotropically conducting paste, that 1s a material
which offers a very low electric resistance in only one
direction, whilst 1t 1s practically non-conducting in the
direction perpendicular to it.

A problem when using such a film or such a paste to
produce the electrical connection between the contact areas
of the semiconductor chip and the contact areas of the carrier
1s that very narrow tolerances must be adhered to as regards
the tools which are used to press the semiconductor chip
against the film or the paste and the carrier, since a reliable
clectrical connection between the different contact areas of
the semiconductor chip and the corresponding contact areas
on the carrier can only be achieved when, on the one hand,
the pressure applied 1s evenly distributed and, on the other,
the thickness of the film or the paste between the areas in
contact with each other 1s made as uniform as possible. The
uniformity of the layer thickness is of great importance for
the following reason. The anisotropic conduction behaviour
of the film or of the paste used 1s achieved in that 1n a
material, such as epoxy resin, electrically conductive par-
ticles are embedded which are not 1n contact with each other.
In the direction of the surface extension of the film or the
paste, respectively, this material therefore offers a very high
electric resistance, but 1t assumes a low-resistance state
when as a result of applied pressure it becomes so thin
between two contact areas that the particles embedded in the
epoXy resin come 1nto contact with both the contact areas at
the semiconductor chip and also with the contact areas at the
carrier. These particles then produce a conducting connec-
tion between the contact areas. If, however, the semicon-
ductor chip 1s pressed against the carrier in even a slightly
slanting position, because of excessive tolerances, a situa-
flon may arise where the conducting particles cannot pro-
duce a conducting connection between the contact surfaces
because they are not 1n contact with each other, and that the
f1lm or paste material 1s squeezed out at some contact areas
fo an extent that no conducting particles remain available
between the contact areas to be connected. The desired
clectrical connection between the contact areas 1s therefore
not realised at these points, so that the unit to be produced
has to be scrapped. Especially in the case of semiconductor
chips having a plurality of contact arcas which are to be
connected to the corresponding contact areas of the carrier,
this requirement for a uniform contact pressure constitutes a
problem that 1s difficult to solve.
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The 1nvention rests of the requirement to produce an
embodiment of the device of the type described in the
foregoing that will allow the desired electrical connections
between the contact areas on the semiconductor chip and the
corresponding contact areas on the chip carrier to be realised
in a highly reliable way, without the need for stringent
demands on the tolerance of the parts involved.

This requirement 1s satisfied according to the invention in
the device described above by a pressure die for the appli-
cation of pressure to the chip with an adjustable pressing
force against the chip carrier, a counter-pressure support for
receiving the chip carrier with the semiconductor chip
arranged on 1t with the interposition of the anisotropically
conducting film or the anisotropically conducting paste, and
an elastic body arranged either between the pressure die and
the semiconductor chip or between the chip carrier and the
counter-pressure support.

The elastic body used in the device according to the
invention takes care of the compensation of tolerances and
ensures that the semiconductor chip 1s pressed 1n precisely
plane-parallel alignment against the chip carrier, so that
between the contact areas on the semiconductor chip and the
corresponding contact areas on the chip carrier equal dis-
tances are obtained, which are essential for the establishment
of reliable electrical connections between these contact
areas.

In an advantageous embodiment, the elastic body can be
attached to the face of the pressure die, or else to the surface
of the counter-pressure support which receives the chip
carrier. The elastic body can advantageously also be an
clastic strip extending between the face of the pressure die
and the surface of the chip. To accelerate the solidification
of the electrical connection produced, the counter-pressure
support may be heated to enable the anisotropically con-
ducting {ilm used or the anisotropically conducting paste
used to set hard in a shorter time. The elastic body may
advantageously be made of heat-resistant silicone.

The invention shall now be described in exemplified
form with reference to the drawing, where

FIG. 1 shows a first embodiment of the device according
to the 1nvention,

FIG. 2 1s an enlarged section of the device of FIG. 1,
before the semiconductor chip 1s pressed against the chip
carrier by means of the pressure die,

FIG. 3 1s an enlarged section of FIG. 2 after pressure-
bonding the semiconductor chip,

FIG. 4 shows the device according to the invention in a
second embodiment, and

FIG. § shows the device according to the invention in a
third embodiment.

By reference to the device schematically represented in
FIG. 1, a semiconductor chip 10 1s to be attached to a chip
carrier 12 in such a way that the contact areas located on the
lower surface of the semiconductor chip, facing the chip
carrier 12, are to be brought into electrical contact with the
contact areas located on the upper surface of the chip carrier
12, facing the semiconductor chip 10. The chip carrier 12
can have printed circuit paths on its upper surface, whereby
specific areas of these circuit paths constitute the contact
arcas which are to be connected to the corresponding contact
arcas of the semiconductor chip. The chip carrier 12 can, for
example, be a ceramic substrate, a conventional circuit
board, or even a foil printed with circuit paths. In the
example described 1t 1s assumed that the chip carrier is such
a foil with printed circuit paths.

The chip carrier 12 1s placed on a counter pressure
support 14 and a piece of an anisotropically conducting film
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16 1s placed on 1its top side, 1n the area where the semicon-
ductor chip 10 1s to be attached. This film, also known as
ACF (for anisotropic conductive film), consists of epoxy
resin in which the electrically conducting particles are
embedded. Such films are commercially available from
Toshiba and Hitachi.

The semiconductor chip 10 is then placed on the film 16
in such a way that the contact areas at its bottom surface
come to rest exactly over the chip carrier contact areas with
which electric contact 1s to be made. A pressure die 18 1s
subsequently lowered onto the top side of the semiconductor
chip 10 with a pre-determined, precisely defined force. On
the face of this pressure die 18 there 1s an elastic body 20 of
silicone which ensures that the semiconductor chip 10 is
pressed against the chip carrier 12 1n precise plane-parallel
alignment with respect to the surface of the counter pressure
support 14. Because of the elasticity of the elastic body 20,
any 1ncorrect alignment or any tolerances of the parts
moving together, in relation to each other, are thus
compensated.

FIG. 2 shows 1n an enlarged sectional view, not to scale,
how the-contact arcas 22, 24 at the bottom surface of the
semiconductor chip 10 are positioned 1n relation to the
contact arecas 26, 28 on the chip carrier 12 when the
semiconductor chip 10 1s 1n place, after the interposition of
the film 16 and before the application of pressure by the
pressure die 18. As can be seen, the film 16 contains
clectrically conducting particles 30 which are not 1n contact
with respect to each other, so that the film has a very high
clectric resistance. Only when, after application of pressure,
the film becomes so thin as 1s shown 1n FIG. 3, the
clectrically conducting particles establish a connection
between the contact areas 22, 26 and 24, 28, respectively.
The electric resistance 1n the direction parallel to the surface
expansion of the film, however, still remains high, so that no
short circuit can occur between the contact arcas separated
from each other 1n this direction.

As shown 1n FIG. 3, the application of pressure to the top
side of the semiconductor chip 10 causes all interstices
between the contact areas to be completely filled with the
material of the film. Since the elastic body 20, on application
ol pressure, also folds around the edges of the
semiconductor chip 10, an accumulation 32 of the material
of the film 16 1s produced around the entire semiconductor
chip 10, which not only perfectly protects the chip against
external influences, but also from separation, even when the
chip carrier 12 1s subjected to bending stresses.

A further embodiment variant of the here described
device 1s represented 1n FIG. 4, where the elastic body 1s not
applied to the face of the pressure die 18, but takes the shape
of an elastic strip 34 which extends between the face of the
pressure die 18 and the surface of the semiconductor chip
10. When the pressure die 18 1n lowered 1n the direction of
the semiconductor chip 10, the elastic band 34 1s applied, 1n
the same manner as the elastic body 20 1n the embodiment
shown 1n FIG. 1, to and around the semiconductor chip 10,
thus producing the same effect as the elastic body 20.

The embodiment of the device represented in FIG. 5
differs from the previously described embodiments 1n that
the elastic body 1s 1n the form of an elastic padding 36, inset
in the surface of the counter pressure support 14, which, just
like the elastic bodies described as part of previous
embodiments, 1s able to compensate for any unevenness
when a pressure 1s exerted on the semiconductor chip 10.

The anisotropically conducting film 16 1n the
embodiments described can also be replaced by an
anisotropically conducting paste which, like the film,
consists of an epoxy resin in which conducting particles are
embedded. Such pastes are commercially available, for

example from the companies previously mentioned. They
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are also known by their shortened designation of ACP (for
Anisotropic Conductive Paste).

For the purpose of accelerating the hardening process of
the film or the paste, all embodiments described can be
provided with a heated counter pressure support 14. The
consequence of this 1s that a durable connection between the
semiconductor chip 10 and the chip carrier 12 1s achieved 1n
only a short time.

By the use of the device described, very reliable
connections between the contact areas of the semiconductor
chip and the corresponding contact areas on the chip carrier
12 can be achieved, which also applies when a large number
of contact areas 1s present on the underside of the
semiconductor chip 10, that are to be connected to the
corresponding contact areas of the chip carrier 14.

What 1s claimed 1s:

1. Device for attaching a semiconductor chip to a chip
carrier to produce an electrically conducting connection
between contact areas arranged on a surface of the semi-
conductor chip and contact areas on the chip carrier by
means of an anisotropically conducting medium electrical
conductor comprising:

a chip carrier carrying thereon a semiconductor chip,

an adjustable pressure die for the application of pressure
to the semiconductor chip with an adjustable pressing
force against the chip carrier,

a counter-pressure support for receiving the chip carrier
with the semiconductor chip arranged thereon,

an anisotropically conducting medium disposed on said
chip carrier, and

an elastic body disposed between the pressure die and the
semiconductor chip for creating an accumulation of
anisotropically conducting medium over the sides of
the semiconductor chip and on surface regions of the
semiconductor chip having contact areas.

2. Device according to claim 1, the elastic body being
fitted to the face of the pressure die.

3. Device according to claim 2 wherein the elastic body
comprises heat-resistant silicone.

4. Device according to claim 1, wherein the elastic body
1s a band extending parallel to and between the face of the
pressure die and the surface of the semiconductor chip.

5. Device according to claim 4 wherein the counter-
pressure support 1s heated.

6. Device according to claim 4 wherein the elastic body
comprises heat-resistant silicone.

7. Device according to claim 1 wheremn the counter-
pressure support 1s heated.

8. Device according to claim 7 wherein the elastic body
comprises heat-resistant silicone.

9. Device according to claam 1 wherein the elastic body
comprises heat-resistant silicone.

10. Device according to claim 2 wherein the counter-
pressure support 1s heated.

11. Device for attaching a semiconductor chip to a carrier
comprising:

a chip carrier carrying a semiconductor chip thereon;

a pressure die for the application of pressure to the chip
with an adjustable pressing force against the chip
carrier,

a counter-pressure support for receiving the chip carrier
with the semiconductor chip arranged thereon,
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an anisotropically conducting medium interposed
between said chip and said counter-pressure support,
and

an elastic body disposed between the pressure die and the
semiconductor chip.
12. Device according to claim 11, wherein the elastic
body 1s fitted to the face of pressure die.
13. Device according to claim 12 wherein the counter-
pressure support 1s heated.

6

14. Device according to claim 12 wherein the elastic body

comprises silicone.

15. Device according to claim 11 wherein the counter-

5 pressure support is .

neated.

16. Device accorc
comprises silicone.

ng to claim 11 wherein the elastic body
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